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[Summar y)])

These demonstrations work on the development and design of building materials, etc.
which will become countermeasures with high CO2 reduction effect while being simple
and keeping costs down mainly for existing housing complexes which are deteriorating,
and verify the effects thereof. The building materials in these demonstrations are those
used for openings where heat flow in and out is particularly large, such as sashes and
window glass, as well as roofs and external walls.

Below is a summary of this fiscal year's demonstrations.

(1) Investigations for development and trial production of CNF resin sashes

This year, we performed trial production of a CNF resin sash using formed resin
sash members made of polyvinyl chloride dispersed with CNF as a demonstration
product, combined it with CNF heat-blocking laminated glass, and installed it in 3
windows on the south side and 1 window on the north side of a demonstration dwelling
unit (Apt. 121, Bldg. 1, Johkami Municipal Apartments, Satsumasendai).

For material investigation, even when the modified CNF polyvinyl chloride composite
had a CNF content of 7wt%, less than the 18wt% CNF content of the CNF polyvinyl
composite used until last year, the target flexural modulus improvement of 30%
(compared to the resin alone) was achieved. This is an improvement effect of changing
the type and amount of the agent used to compatibilize the CNF in the resin, and the
effectiveness in suppressing impact strength reduction was also confirmed. In addition,
the heat transfer coefficient was equivalent to that of existing resin sashes (heat
transfer coefficient: 4.4 W/(m? - K); H1.65XW1.77m, laminated glass; calculated
value), and it was verified that the thermal load from heating and cooling flows was
reduced by 30% compared to aluminum sashes (heat transfer coefficient: 6.3 W/(m? -
K); H1.65 XW1.77m, float glass; calculated value).

(2) Investigations for development and trial production of CNF heat-blocking
laminated glass

Last year, trial production of CNF heat-blocking laminated glass was performed and
it was installed in a demonstration dwelling unit. At that time, the solar transmittance
was 63.6%, which is a reduction of approximately 22% compared to the 81.5% for
single-layer glass.

This year, we improved the problems with last year's trial production. First was the
elimination of cloudiness. This was done by changing the stirring method used during
synthesis of sulfated CNF (s-CNF) from a stirring bar to a stirring blade to achieve
better uniformity. As a result, the cloudiness of CNF heat-blocking laminated glass was



eliminated. Next was the nonconformity in the lightfastness test, in which the color
changed to purple last year after the color fastness test. As a countermeasure, a UV
absorbing agent was added to the PEDOT/s-CNF coating solution, plus the PET film
was changed to lightfast PET and the number of layers was increased by one to
sandwich the PEDOT/s-CNF between lightfast PET layers. The result was that the
glass passed the lightfastness test. Further, in the end it was confirmed that adding
PET film was not necessary. Next, for improvement of heat insulation performance, it
was found that decreasing the pH of PEDOT/s-CNF increases its conductivity and
improves its light absorption in the near-infrared region, so the amount of concentrated
hydrochloric acid was adjusted to further reduce the pH. As a result, the solar
transmittance became 56.4%, which is a reduction of 30.8% compared to single-layer
glass and clears the goal of 30% reduction. Finally, regarding reducing the product
cost, laminated glass with a single PET film layer was trial produced and the
lightfastness test was performed, and its conformance was verified. Therefore, it was
possible to eliminate a total of 2 film layers (1 interlayer (EVA) and 1 PET film layer),
enabling reductions in material cost and labor cost in the lamination process. Also, in
the coating solution preparation process, since if the CNF concentration during
synthesis of s-CNF can be increased the amount of solvent can be reduced, which
would enable production costs to be reduced, trial production and verification using a
higher CNF concentration was performed.

(3) Investigations for development and trial production of CNF thermal barrier
coating material

The dispersion process was improved and the CNF compounding ratio was
increased over that of last year, and changes in physical strength, weather resistance,
etc. according to the compounding ratio were investigated. In addition, manufacturing
processes using factory equipment were improved and trial production was performed.
As verification of extended weather resistance, accelerated weather resistance testing
was performed and the condition of the coated surface was checked. We proceeded
with developing standards for societal implementation and reducing manufacturing
costs.

The CNF compounding amount was increased from last year's 0.25wt% to 1.5wt%.
The tensile strength and CNF compounding amount relationship was 0.5MPa for no
added CNF, 1.33MPa for 1.0wt% CNF, and 1.7MPa for 1.5wt% CNF, achieving 3.4
times the tensile strength at 1.5wt% CNF compared to the goal of approximately 1.2
times. Regarding investigation of weather resistance improvements, it was confirmed
that the rate of decrease of gloss retention and color difference (AE) was reduced, and
at CNF 1.5wt% it was at the target value of approximately 1.3 times. Regarding the
cost aspect, materials and processes were examined, and the cost increase due to



CNF compounding was kept to 3%. In the future, we will work to increase functionality
and performance and improve costs toward societal implementation.

(4) Investigations for introduction of the developed CNF-based building materials
into municipal housing complexes and evaluation of the CO2 reduction effects
and indoor thermal environment

The energy-saving and CO2 reduction effects and the indoor thermal environment
improvement effects of introducing the developed CNF-based building materials into
housing complexes were quantitatively determined through actual measurement in a
demonstration dwelling unit and numerical simulation.

For actual measurements, in order to determine the effects of installation of CNF-
based building materials, measurement systems were prepared by installing devices
for measuring the indoor environment and air conditioner power consumption in two
dwelling units with identical layouts and orientations. The developed CNF-based
building materials (CNF resin sashes, CNF heat-blocking laminated glass, and CNF
thermal barrier coating material) were installed in one of the dwelling units and
measurements of heating/cooling energy consumption and indoor thermal environment
were taken and compared to values from the dwelling unit where the materials were
not installed. The introduction of CNF-based building materials had the effect of
reducing air conditioner power consumption by 6.5% in summer and 2.4% in winter.

In the simulation-based investigations, the energy-saving and CO2 reduction effects
and the indoor thermal environment improvement effect from the introduction of CNF-
based building materials into a demonstration dwelling unit were calculated. The
introduction of CNF-based building materials had the effect of reducing air conditioner
power consumption by approximately 6%. It also had the effect of increasing the
proportion of time in which the indoor environment was a comfortable thermal
environment.

(5) CNF material improvement and evaluation of composites and functions
Toward the development of CNF composite polymer materials, we 1) made
composites of unmodified CNF and hydrophobic CNF (h-CNF) with ethylene-vinyl
acetate copolymer (EVA) or polyvinyl chloride (PVC) and evaluated their physical
properties, and @ made a composite of CNF modified with a conductive polymer
(PEDOT/s-CNF) and polyvinyl alcohol PVA) and evaluated its functionality as an
interlayer for laminated glass.



(6) Economic evaluation of CNF-based building materials

Based on the results of actual measurements and simulations in "(4) Investigations
toward introduction of the developed CNF-based building materials into municipal
housing and evaluation of the CO2 reduction effects and indoor thermal environment”,
the CO2 exhaust amount reduction effect and cost reduction effect due to the reduction
of annual power consumption for heating/cooling after the introduction of CNF-based
building materials were calculated for the entire building (per dwelling unit). The results
were a CO2 exhaust reduction effect of 0.05t CO2/(year * unit) (1.59% reduction) and
a cost reduction effect of ¥3,567/(year ¢ unit) (1.59% reduction).

Furthermore, for the CO2 exhaust reduction effect, target years of 2030 and 2050
were set, and simulations for the popularization of CNF-based building materials
assuming 10% introduction of CNF-based building materials in two patterns, with
housing complexes in the Kyushu region as the subject and all housing nationwide as
the subject, were performed. The result was that for the case of housing complexes in
the Kyushu region as the subject, CO2 exhaust reduction effects of approximately 51K
t-CO2 in 2030 and approximately 241K t-CO2 in 2050 were forecast, and in the case
of all housing nationwide as the subject, CO2 exhaust reduction effects of
approximately 1.44M t-CO2 in 2030 and approximately 6.78M t-CO2 in 2050 were
forecast.

(7) Investigations for the commercialization of CNF-based building materials

For the societal implementation of CNF-based building materials, we identified
potential issues, set target values, and criteria for handling timing for each type of
building material to create a commercialization roadmap. Investigations for improved
functionality and investigations from the aspects of commercialization, production
systems, and market introduction timing were conducted, and we aim to promote
efforts for resolution of commercialization issues and achieving targets in the future.

In order to determine market needs, etc. toward the commercialization of CNF-
based building materials, we held hearings with real estate companies. We obtained
viewpoints which can lead to differentiation of CNF-based building materials for each
type of building material. Assumed markets for introduction include existing housing
complexes where large-scale repairs will be performed and facilities requiring thermal
environment comfort. For user needs, since there is a strong trend to focus on
economic merits, it is necessary to communicate in ways that make the financial merits
easy to understand. Initiatives to promote introduction include setting prices that will
provide differentiation from other products as well as the approach of strategic support
that enables both end users and businesses to feel the merits. In the future we will
proceed with investigations toward commercialization taking the opinions that we
heard into consideration.
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RIS F40°C. EHN 20T

KI-1-2-8 REREDHEIE

¥ %2
EE PR

. 6.3
W/ (m* « K))

ULy, A% ~O—EDORBLEGONTEEZX D,
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1-3. F&H

(1) KRR EGDHONFERES v S 2R, BLU, INFERSHEASRAEAHET
DEIHEEADIA - &

CNFIEE 2 ARy MBI L T-RHE - » S50k 0 & SERERL N & 72 5 CNFAST
eV~ 2B L, FEFEET FEEIINT EET15121) ~%E (Fd i3
72 Jbim1%8 ; 20194F5 H22H52T),

(2) INFEEDIEBEEaVRD Y FEEREADEMERE L TOBEMHREZERIKR
@i TR R AR L 30%A A F (2, 300MPa (Z%f L C 3, 000MPa LA |)

WEEEIE & 0 720y ONF BT HIRE AR 2 Rk L7223, ONF Z iR TP IcHR b &
ELOUINAIOREIA & B2 AT L7 BAR &5 2 b, EEREET OFH~0
HME LR CTE 7o, FEFEE E CTHUL STz ONF OFfREA WD /R T 00/
THALD A3 72y 2 IR T & oo LB 2D,

@ E =R 4.4 W (n’-K)
5tk BEWEZ A W1, 654mmxH1, 773. 4mm
HbHEH T A (FL3-60mil-FL3mm). =4k 0°C., =N 20°C
JIS A4710:2015 (28 < FHEE

BEAFOBIEY » L OBERREFMETTRIORNWZ & &2, £z, FRICEHET
ROTZ—RANRT LIy COBEFR (6.3 W/ (- K)) K0 BUMETHEWE
PENLTND Z L&, TRENER LT,

UEXY, AB~O—EDHBLEFRONZLE R D,
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(3) 1&0)% 1t’\0)n¥L

@ ONF A EHIBT % ket
CNF R ARy y D=3 A RasEdlh
- ONF 2R Yy NOF 7% EsE L
« ONF 2 RYy MIBIF 5 ONF OF 725 Byl
-« ONF 2 ARYy hOWE (B I & OFFREREE ~DOXS)

® N LICBIT Bt

- BFEERSEIZXT AN E L TOREE
(BB L7172 ONF 22 RNy MRS < MHAMERER SO GG BR LA 72 &)

- ONF a2 ATy MIEDLERE (e, TR L) ~oE
- BLERAN A 5 F 2 BRI Lo T OREt
(CNF I & A2 BEE H O EF o313, WGk ~DHRE & 2 W ISR O Hl
WO T BTN D 5728, SR E &Mk LIS O RS & L COBEFI1m
O ERF DB
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2. ONFEREHEH S ADREFE - HEICRITF=1RE
2-1. REHE
(1) EIEE~OINFEREHLEH T XKE

(2) BEFEREICHT IEEROHE
OR=F: [10) 5
@ MAMHBRTES DRE
Q@ EEERED R EICET H1%E
@ BB R MEIRICEE T H8E

2-2. REHER
(1) EIEE~OINFEREHLEH S XRE
WEAERE I ZRUE L 7ZONFIREVE T T 2 GAELD) & FEREERICRE LT,

- PEDOT/ s—CNFECA LR ¢ 2wt% (RztfEE &Lh)
E) EAERIT, EEWERER X OEBHE DO/NT R A fGE LYVE Lz,

- T AR (FERGE SO, K TT-2-2-1)
WA T A+ I+ PEDOT/ s-CNFEEAPET 7 1 /L A+ R+ FH 5 A
) ARH T AR 3mm
PEDOT/ s~CNF ¥ TS 311 um

FRRIBEVA

rs

4

A ixf\f‘““

_‘_‘_-_\_"‘—‘—-—._

NN
X

\PEDOT/s-CNFAAPET 2 £ JL Ly

RI-2-2-1 HSREED
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Transmittance(%)

HERIBLIOER AT 2 (mn/E) OFBiE ALY LA -2-2-2127~7,

100
F\_/ e —

50
— HIEAS A (6mm [E)
— AIEE T

U 1 [ i [
300 500 1000 1500 2000 2500
Wavelength(nm)

KO-2-2-2 HEEK1BIUVERISZADEBARY ML

IR L BLOEEYT T 2 (6 &) ORHIEHERRE Q5B RREFHT-2-2-
1IZRT,

KI-2-2-1 TENBBRE BEHBERER

AR E (%) H i (%)
B H 7 A (6mn JE) 89. 4 81.5
AR 1 71.9 63. 6

A ST ZIB=RIT OV TR, BT T 2125 L TR 229D R Cd - 72,
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(2) EEHEICHTIHERDHRE
PUFOFERIZHOWT, B ILRHOFEMIE, 5557352, EEMARY ~v—ITX
S TR EU-CNF (PEDOT/s—CNF) &RV BE=—/ L7 /)Lza—/)L (PVA) L D=
AUy MEBLIOEDLET 7 AP E U COMEER L] 22Dz b,

O BEROEHE
FEHEEICHE LA BRSO N T, @RI & i L THEB L TWD Z & n
i EReY g
ZHIZOWTHHIOFE R, s—CNF A RIFIZ ONF 2MAIED N, N-37 X F )Lk L A
7R (DMF) 12, H—ITRE STV -2 ENEE SN,

I[-2-2-3 | sCNF & LFEZ /R,

CNF
| —DWF

FIRT 12 L 2 RES
l

Kig WCICEIGEGREFREE ST T, EF .7V 7% | BT 9
| —#7 oo &/ g
10°C T 6 R & jRE A
l
T & =L OEEE R o A fafniEElIo N 2 THEILRE,
ELATHE (3000rpm, 3 47f1) 2979 (R CHR{EA 2 mig b i4)
L — LIt
T )= INA THEIEHE, = 0srEE (3000rpm, 3 43R]) &17 9
| — B8 ik
AIZTERE LT, Eir & T2 BT O

|
SAW (100 pm) TAIR
l

s-CNF 7K 4 Bl vsive & B[R

I-2-2-3 s-ONF &RpTI7E
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o> PO TRIC ST, RERITHER TIC TH » TR, T ha itk
RICET LMERTT 572 GRIED), [IT-2-2-4 ICTE AR~ 45, AR T
THUNGHRTDH S,

M I-2-2-4 ¥ () LEHE (B)

T & W ER TORMEERICON T, HEBWGEE L., FEZKI-2-2-5 (&
AT . KO-2-2-6 (YEH) 1[RT,

I-2-2-5 HWEROHFEANTE I-2-2-6 HEROAFANDTE

BENLAD & 912, AEEISREICHHE S,
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@ MBI EEDRE
FEAEE 123U C L JIS ABR OIS EIERER 2352 T L TN ey o 7223, BLE D 2000
BER (SEEH CIX S4RITHHY) B L7z720, R E2X T -2-2-7T IZRT,

[FXERAT] [FAER %]
FI-2-2-7 metesABRRORER GlE1) OFERE

BENLZNDHEIIC, FARICELLEALTLE> TS,

ZORKE LT, ETIXEEIMNRRIMERED & 2 FE T L o -FiiE =13t
HAR(EVA) OREE % 0. 5mm 7> 6 0. 8mm (228 38 L WVPET 7 ¢ /L @ PEDOT/ s—
CNF BTN S 9 1 B PET 7 4 /v A ZBA0 L, MHeMalire i L=, A6
EMRD T T TE otz

T EWAT LT, ERIMRINAF OFRINE L OV PET 7 ¢ L A Z (i EPE PET 12
B4oHZ &ammatLlic,

* SRR LA
AN - 1wtk (RoBRE R L)

« MG PET
B4 50 um

Z D PET 7 4 VAT, AMRINA 2N L= Tk aw 1T L, b o

2EBVELT GRIE2), TDOBRIZPET 7 4 LV ADOBITMNCH 9 1 £ PET 7 4 /L
LZBAN L. PEDOT/s-CNF Zi¢ME PET CTHie K 912 L7,
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< T AER (RGE @, X TT-2-2-8)
WA Z A +EVA+PET+EVA+PEDOT/ s—CNF #84 PET 7 4 /L I +EVA+AR T T A

chREVA ALE

4 T /
\\ e J

h T

/ \

7
AN

--._._‘_________‘h__'_"“"'—--'
» . h‘-_‘-‘-‘_‘-‘_'_‘- L)
. \ \PEDOT/s-CNF#&PET 2 4 JL Ly

HwHS R / \PETZ 4 JLLs
0I-2-2-8 HSRAERAD

MEHERRBROR R 2. K IT-2-2-9 [ZR7,

[ABrAT]  [RBRE] [RBAT]  [RBRE]
A 2 RIE1L (B5)
M-2-2-9 Mt iasRiER

BENLGND LI, HTFOEGITH DL HDDE L WAL TITRWDH,
Mt ERREBR I A & 7R o 72,
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@ EHERED R LIZEET 215

FEHFEEICHE LIRS DWW T, AR EEEN R T 7 2125 L THEER
D 30%AEIITIE L TR 7oz, atatr o 7=,

PEDOT/ s=CNF (2D T, pH & Fif 2 2 & CEERN LAY JTARAMER I %
T A WDOWIERE G 1] B35 Z & 2345 hv-> T 7=7=8., PEDOT/s—CNF &Rk
BEBROBELZTHE L, pH & 1.2 1T Lz (MEEERIERNT pHl. 5), 723, pH
TR LBIHO~A 70T T~y FEEIESELREEND 5,

ZDOFMIT T PET ITB L L, e H 7 AzilfELz GAfE2),

BITIIEIX, 5. 7. 1lum D 3 RZ—2Tiro7,

BIHETOFBBALT MV AR -2-2-10 (12T (H T ARERRQD) ,

100

— &t4E 2_PEDOT/ s-CNF (5 e m)
—— 5t4E 2 _PEDOT/ s-CNF (7 e m)

a4 2_PEDOT/ s—CNF (11 pm)

Transmittance(%)
(8]
o

ﬂ 1 1 1 1

300 500 1000 1500 2000 2500
Wavelength(nm)

MI-2-2-10 FHRETOFEBIAANY ML GRE 2)
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BMEE COFHIERER & H N EREEZ RN -2-2-2 17T (F 7 AHEED) .

RI-2-2-2 FHEETOEEAEBRE BHEBER

PEDOT/s=CNF ) (um) | IfOGEEER (%) AR (%)
5 78.5 65.5
7 74.9 62.0
11 70.5 56. 4

PEDOT/s-CNF FEEJE 11 um CliXHFEWEN, BT Z A D 81. 5% 2% L T,
30. 8MEIH & 72> TRV . BHAED 0%z 27 V7 LTWwab,

AE 1 L ONFMERE D=, T ARG, PEDOT/s—CNF /& 11 um T
DB AT "V EK T -2-2-11 (27T,

100

— HEE
—— & 2

Transmittance(%)
o
Lo

D . l L 1
300 500 1000 1500 2000 2500
Wavelength(nm)
MI-2-2-11 HHETOEBBRARY bILLE

FRWETORHDEEE=R & AT FiR 42 R T -2-2-3 11T (T 7 AKD) .

RI-2-2-3 FBHETORENBERE BSEBELR

RAER | A eEIER SR (%) HihEEFE (%) ZEEROE (%)
AAER 1 71.9 63.6 8.3
FAEIR 2 73.3 59. 0 14.3

AIADEEIEER & AN FRROEDRKETIUTREWIEE, BYIED E < HEEL
PERED BT L2722 D08, IER 2 DA 6hR&E o TWD, T, pH D
RPHTWDEDEEZBND,
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@ BHmaX MELRIZBET 215
@-1 AZREHEIETORE
MM EDT7=DI2, PET 7 4 V% 1 BOBINL A T ZER A DICEE L
T2, ZHUCTEY BEVA b 1 KuBinE 22> T LEV, T ADOEFEDOELETD
MBIEAEEE DA D5 2 LD, Lo T, U7 AMEREDITE L TRIE
L. ek 21772,
M PERRER DS B2 X T -2-2-12 (2R T,

[mpertatiran]  [eikaliez]
0-2-2-12 e tEatBRaaR

RITVETOLECITH D HDODEFELWEMATIIRW =0, MM RER
aLirs,

ZHICK Y PET 7 4 L AB L OEVA 2K 1 KR L. T 2RI &+
HZEMAREE IR T,
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@-2 ZTHRRARTIETORE

s=ONF B kR0 ONF €2 B 2 2 &3 TE AT i 02D LAEE=
A LETTDZENFREL 2 D728, ONF JREZ 1 CRlAE - MGEZ1T -7,
AE 2 DRFO ONF I 1 05wt TH - 7248, EFIXINE 2. 99wthiZT 5 =
EaRRDT, L, H—IOREAEDEDL ZENTE T, R 2. 50wthEs
IOV 80wt T A 4T~ 7=, E£7-. pH % 1.0 2 FiF 7=,

DN THYEME PET I T L. Sbw T 243 E L7 (ONF JEEE
2. 50wt% : RAME 3, CONF i 1. 80wtk : 5AfFE 4),

WTIEET. 11, 13, 15um D 3 8% — L ThF o7, F7-. 1 E TORE
RE DNHERELIR DT, BT ARERITOI TRAIE LT,

KIBECTOBFEB AL P ERIT-2-2-13 38 L OET-2-2-14 1277,

Transmittance(%)

100
—— &tfE 3_PEDOT/ s-CNF (11 em)
—— &t fF 3_PEDOT/ s~CNF (13 e m)
ait {F 3_PEDOT/ s-CNF (15 g m)
50 t
U 1 1 1 1
300 500 1000 1500 2000 2500

Wavelength(nm)

MI-2-2-13 FHRETOEBIAANY ML GRE 3)
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100

un
o

Transmittance(%)

—&t4E4 PEDOT/s-CNF(11 1 m)
—EtYE4 PEDOT/s-CNF(13 tt m)
—5f 454 PEDOT/s-CNF(15 £ m)

300 500 1000

1500
Wavelength(nm)

2000 2500

HMI-2-2-14 FHERETOFEBIANY ML GRE4D

BHEECORMRNFRE L HEBRERAE R T -2-2-4 B L OFE N -2-2-5 TR

R
£ 0-2-2-4 FHEETOARLEBEREL BHERE (GE3)
PEDOT/s-CNF /2 (pum) | AIfGZEEER %) | ASEEE (%)
11 75. 8 64. 6
13 75.3 63.8
15 71.2 60. 0

RI-2-2-5 FHEETORRALEBEREBHFEEER GHEL

PEDOT/ s=CNF /& (pm) | AIfEYEEESE (%) HEimsE (%)
11 78.7 64. 8
13 78.0 64. 0
15 76. 4 62. 1
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ZNE TORIEL OIEMERELL D7D . H T ARERLD. PEDOT/ s—CNF &=
llpym TOFEBBAT MLERT-2-2-15 127,

100

—atfE1
—BttE2

> — e

K] —HfEa

o

g

=50 f

£

2]

c

g

}—

0 M i i i
300 500 1000 1500 2000 2500

Wavelength(nm)

OI-2-2-15 BEHEETOBBEBARY MLEE
KA MECORMRGFERR & HEBRE AR -2-2-6 |27,

R0-2-2-6 BRAETOTEABEREL B4 BBE

AAER | D EESE (%) | BEEEE %) | FEEOE (%)
AIER 1 71.9 63. 6 8.3
AR 2 73.3 59. 0 14.3
ARAEAR 3 75. 8 64. 6 11.2
ARAER 4 78.7 64. 8 13.9

AAER 3 IZOWT BRIEIR 2 L0 b FHERD S DR R Lo T LE T,
T, sONF B kEED ONF B & 2. 50wthic L7z, Zhnm+ & T —Ic
BEAGDLEDLZENTE TV nEEZILND,

AEE 4 2oV TiE, RIER 2 LIZERIZEDORREHB L Z LN T, F
7o, BRBRDE DI /2> TWD Z &S, PEDOT/s—CNF ORRIE % JE < 35 M3
WD E-BbsN, BE 15 um TIREEEOZEITHAEAR 2 LFET 14.3%T
HDHI2D, SFEREMICITRIER 2 LRI%ZEEEZ BN D,
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2-3. F&O
WEAERERREIC DWW T, R OBGE LT - T,
(1) BEROEHE
s—CNF &Rk, KV B—I272 5 K O, I FELHIEF O ORPEICER
Lkoﬁ%%%@ﬁﬁﬁ%ﬁWTﬁ@&ﬂbﬁ@\E@@iﬁ%u%ﬁéh
77

(2) THAMRBRTEESDHE

PEDOT/ s—CNF ¥& TR (ZERIMRLIN A 2 1wt%dshn L. PET 7 ¢ /b A Z ikt PET
IZEBE LT, 72, PET 7 4 /L % 1 BGEAN L., PEDOT/s—CNF Z (it Yt PET Tk
Tk DLz, ZORRE, MHEERBRITEAS L o7, k. THH (4) 1TCid
WG B, PET 7 4 L ADBINILEER2N D & 2R LT,

(3) EEERED R EIZRE3 H1&5t

PEDOT/ s-CNF ¥ Tk D pH % 1. 2 IZ FiF 5 Z & T, HpMERED M E L. BEhGER
DIHAR AT Z A & Ll UC 30. 8% MK L=, ZAUZ XY BEED 30%1K8%2 27 U7 L
77

(4) BRI R MEIRIZBET 5T
D HSREHEIETORE
HH (2) IZBWT, YY) PET 7 4 /v A% 2 BUZ L ClibEEOME 21T - 72
23, PET 7 4 /v A 1 BUTIR LT B MY e ICES Le, ZHUc kb, HRE
(EVA) 1#& PET 7 4 WV A L BDBFEF 2D 7 4 VA ZHIET 5 Z &8 T
. AT LR TOMEE B L OEEEOHIBARIRE L IR o To, T AMERIT
LT X 91872 %,
W7 Z A +EVA+PEDOT/ s—CNF #24 PET 7 ¢ /L A +EVA+AR AT 7 A
@ ZEIRABIETORE
s—CNF & HEF D ONF 2 % | l%mM%ﬂ8w%’tﬁf\@ﬁ®%%ﬁ6
LafE « BRAE L7z, JEMERERYIZIE 1. 05wth & DR EGDHZ LN T
%ttw\%ﬁ@%%ﬁ%bé@:xk%?fé_kﬁﬂ%kﬁéo

6)A%®ﬁi

Atk OB AT TIE, AN UBRMEERSTL D, 20D
ﬁlﬂﬁﬁlﬁ%ébﬁﬁ721&_kwf\M%&mf%%ﬂbiﬁﬂ¢%h
F T LERDH D,

F7o. WEMEREA M LS A2 LI FIEOEWICHEAEZXD Z LR
BEL B, SbEEHBEILe., 7 4 VI8 THh DN T 2 L ORAE
bELBEIT5Z &Ik, TsENIEND & XD,
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3. ONFIEME I —T 1 T M D - BECRE I F=1RE

1. BEHEBE
(1) R DB E & FHE
DRAEHEDHAY
QAR L BT
BILHABWERDTHE
@RI O

(2) i X kO
DHE - BB b
Q%Y E2EEQLE

3-2. REHER
(D MERED W E & &1
@ HEEDORH
I 11 -3-2-1 17 ONF A = — 7 f > 7 M OBGE TR 7R L, SRR R
(X, ONF 2 F U —ZFTERDKEMA b0 LEHELZ 104 TRAELT, #i
PR CIRAR, Mt AMHEE 21T, JBEW LB 21T 5,

e & 7K

CNFR S 1)—

BERBICESES

RS |

ﬁﬁﬁhﬁéﬁﬁ
Eﬁ?hﬁ

BEREI

L

AAERE

BIIT-3-2-1 CNF M —T « VT HOEIETIE
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ARIER ORI 2R T -3-2-1 TR L=, SEROMEIOSHEIX, ONF 27
U — DFRIRE & KT LT\ D ONF Ofd S &, RERICEIAST 5 CNF O&ET
o, BEEREOEVCTEREG TRE L b0 THEETRE LD
DIZHEIND, FREIL, 2 A N 2B 8 L CIRARRE 23R L, 3UEERO ONF
BlARIL. FEEED 0. 25wt%)> 5 1. bwthlTHIIN S ¥ 7=,

RI-3-2-1 HEHRORRFEH

sekdo. (o gam | O 70T | N EER D s
T1-1 — — — CNF #i7snn
T1-2 16K i 4 30 0.25| SEERMESR
T1-3 1K fR 4 30 1.00 | SEERMLeR
T1-4 16K fi 4k 30 1.50 | RERH=R
T1-5 ([E9:72 507 30 1.50 | TIiHEE
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@ B LT
@ LHDE M L DB E O
R AMHLBEOD 2 DY A | BT I ORISR S ALTZ, B AT
ICHIERBILELZAT 5 = & T KO IRE R LT 2 2 22T, OF
B LT RER OFIRIE, BUERS LB AAT 5 2 & & Lz, BMI-3-2-21C
CNF1. Owt%D T1-3 DLW 5 | LB DA HE LR 2 7R T,

FERS I IR L HMERSI0ESH Y

M-3-2-2 CNF1. OwthZ B & 9 5 AR DBIERS | NIEH FED LI

@ CONF LA ROEIC L DB D g
CNFL. Owt%o T1-3 & CNF1. 5wt%®D T1-4 D~ A 7 1 2 a—7F\2 L 58 el
& -3-2-3 |25, 0. 5wthDZE TRININAEDE WV AR STz, EHWD
i LBETHEDICETHMEICL 2TV 740 U—BEBETo T,
M-3-2-4 12 T1-3, Tl-4 DFENT 1 —%ZRT,
CNF1. Owt% T1-3 CNF1.5wt% T1-4

' r
1. Omm

I1-3-2-3 CNF1. Owt% & CONF1. Swt%EE & fa (D2 m LR
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-‘(I .’A.'T- 1 19&'{“[[]'

SUB000 1:0kV x4.00k

O-3-2-4 CNF1.Owt%& 1. SwthDECEZERMDF@EILE (BEILT74+0OD—)

T1-3 TlX, AV 7EREmICH TETWD, T4 Tl LT B KA
WCHTETWARWI L REIRENEHTH D Z LR INT,
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@ CNF Bl & 38 & e i Bk ORI

TE RS 2 M9 25 2 & . it LYEICBEIfR T DA EHEME N HERE T & 5
728 CNF SEJRIND T1-1 & CNF DA B D& 5 s EIR O E O b 21T > 72,
CNF Fid 438 &OREFE 2 X T -3-2-5 (27T,

CNF OELA LN 25 & REFED A E L, CNF1. Owt%@ T1-3 & CNF1. 5wt%
D T1-4 DN TI-1 355 Z &6, T1-1, T1-3, T1-4 1%, FHEOkETH
0. T1-1 O THEIZIEWZ ERRBRINT,

1.00E+03

CNF1. 5wth T1-4
1.00E+02

CONF 47 h0 T1-1

1.00E+01

1.00E+00 ‘F

n (Pa-s)

1.00E-01 |
g CNFO. 25wt% T1-2

1.00E-02 —_— —_— S
1E-01 1.E+00 1E+01 1.E+02

Y (s—1)

B I-3-2-5 CNF BL &3 & EHE i

X
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@ L HHKHEOFAMN

B DA JIS 7 8701:1999, H A =4 JIS K 5602:2008 1278 > T
FH U7z, BRI ROREIL, AR EROE SR = I ISN-923 (fE
ARIRPERER 2 v 2 — 1) RV, B & BRKRMTEORE LRI
-3-2-2 12", WE LR TORIERO I, FE L 72->7-, ONF OfLE
FERE L RDITHEN, B SE CGERNEREED) 12, &< 2R A3 E R
L7,

K1-3-2-2 BFLBHRFAFNEDER

SEED No.

I5H T1-1 T1-2 T1-3 T1-4

L 63. 15 57.97 58. 25 59. 86

a 0.61 0.22 0.54 0.64

b 0.39 -2.33 -1.19 -0.34

X 39. 31 33. 01 33. 44 35. 34

8%

Y 39. 88 33. 60 33.92 35. 83

VA 46. 67 41.94 41.22 42. 65

X 0. 31 0.30 0. 31 0. 31

y 0.32 0. 31 0. 31 0. 31
L5\ AR R AR 38.87 32. 47 33. 29 35.20
E'gf%’)’_‘gm ERAEESES | 73.97| 67.31| 68.46| 7088
£RRMEE 54.28 47.83 48.75 50. 87
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@ HYLHEROFHE

F U -3-2-3 [ZBEBERORER R 27T, BIEBEROREITIZIAR v |
JAH B SRR 2 SRR L L2 _T N R Y VAT o —F— v
= —7 T 7AW TA3S (REARREREEINE & —IRA) MWz, CNF i
AT D& T, BMEHCROB AR SNz, BURE ARSI TN D
EEZOLND,

KI-3-2-3 EMLEEAEDHER

SR 4 No. fﬁﬁfﬁ
T1-1 4.68
T1-2 6. 08
T1-3 6. 58
T1-4 11.1

@ [5G DR

M5 G OFEAM & LC JIS K 5651 : 2002 (7.23) #ZHIZ L TITo7,
ARIEMRIZ, A7 AT ONF RN T1-1, CNF1. 5wt% T1-4 284 L 4 H
B R C R ST B A e,

SR, B OROENKE L L, WANRD BN T,

B 7 L3S, BUKMEOME RO T OF 735 < 25 LAZIELE,
REPED T BKMEOWE 72 DT ONF 8% < 725 L AKICEIN LA &AL T
Feolm, FI-3-2-4 |ZMHEYMERHE 2=,

2 I -3-2-4 55 F 1% D FF

T1-1 T1-4
=il ZikiaL ZikiaL
BRBER L BMEEL
oL3avy BWMLEEL el
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@ 5IiE YV R DR

FM-3-2-5 |2 CNF OFd & & L 5laR Y A & DRk E R LTz, Sl9RY 9
ORET I, BEERAERT AG-Xplus (REAR R EREH It o & — 1/ A) Z W,
CNF OELE LE DRI, SRV SREN KR E < 725 2 & DHER S 7z, CNF
RO T1-1 O5[5E Y 58 & i LT, CNF1. Owt% D T1-3 X 2.7 fiF,
CNF1. 5wt%® T1-4 1L 3. 4 f5 & 72 0 | CNF OFFRENE DI FHIL L TV D Z & D3
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500 69. 41 0.21 2.61 1.93 68. 01 0.20 2.12 1.59
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1. 9%~0. 8% DHIBE RN H 7=, Model A~Model C DHRIKDWrEMEENME
WIIEIZEICER S BV, MR X OVRARICWr B 23 & v T2
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12 12”7,
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Wi —F ¢ TR O B BRI IRDIR ThH oTo L ER BID,
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EOHIEEZ R L TR Y, /Ao 4 Hillk (LH) © 3. 5%k LT, ik D 8 Mtk
(IBER) 12BN T 9. ThDHITBEN R DOFER & e o7,
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5. CNF Z# &, avRTy M, HESE M
ARIHTIE, [1.CONF BHIEY »~ > OB « BIEICmT 2mEt) BEO [2.ONF #EGE D
BT 2O - BN T2E) (T2 EEZ 1T 7=,

5-1. CNF >Ry FDFRAE & #EEET
(1) EVAOVRYw FDERE & Yt ETm
@ #&&45 CNF 5 & U'BRK1E CNF (ACNF) & EVAEDarRIw ME
T2 T, EIASER X OVAE A L2 A o 2 RO A LA T ONF-EVA =
VIRY N T 4 VAR T,

FiEl BEEFFERALENMESE (BARERE)

WEAEFE RS U 7= A-CNF 38 K OVEE(EAR ONF (FRilli SV 7 TR D fRIREE ¢ # A 7
KO EE, CNF: 10.4 wt%) % 0.5 wt%lZ72 25 K 9 (KIZ B, ks A1)
X 11 -5-1-1 @ 3 FEFHD CNF §215i & 45 7-, WEAEE FE0E L 7= A-CNF OFRRUFEIE T
FOEBOTHD, CONF 250 mg 2 LT =/ —VRE/ ~—BILURT I VHRD
ZERER 2 AT 50 mg, OE /v — EBUERITENLNE LI RD L) ITHE
BEHCIER S, ZHIUC ONF 20 B S, —ERFRIMB L& BTS2 L1
£V, ONF REIZARY v —BUEROEREZ IR LT, 7=/ —LRE/v—L L
T2fEDE /) ~— (A, B) ZHV, ONF ORY ~— B E2IT-7-, 55472 ONF 52
f4) (hA-CNF, AB-CNF) 0.3 g L EVA-XL v k (=7 L w7 X EV260, fEfEE
=VEE: 28 wt%, =S XU KU I @Rt 7 0 7 T4)) 30 ¢ [
HIREETIRG Lo, P ilEaim s (B I-5-1-2, HooRAERTEE IMC-9B00
(201947 A 1 HEA)) ZHNCTRHE L, ONF L EVA D 2 DO 2R Y v MY
AERLLT-, Bonl-ar AR Yy Mk, 100 CT1 4, 2 MPa TEAT L 2§
HZ LT ONF-EVA 20 Ry v 7 4V A AERLL 7=, KT -5-1-3 [CIR#IH% D
CNF-EVA 22 Ry MR XL OB L A% D ONF-EVA 2 Ry b7 4 )V ADS
BEHEAZRLT,

HEISEMCNF hA-CNF hB-CNF

B 1 -5-1-1 58 ONF 5 & UBKIE ONF DSEI8MO RS K
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RRREH
® ;GfE: 100 °C
® Hh[EERRE: 22.6 rpm

2009 7A1H8BA

EVAXL v hA-CNF-EVA hB-CNF-EVA

EVAZ 1)L L hA-CNF-EVA hB-CNF-EVA

I-5-1-3 EVARL v FE I WERED CNF-EVA2 URD Y b (LER).
CNF-EVAaURDy b T4 LA (TE) ONEREER

AiE2 BEEERTLSEELE (BEESE)

X I-5-1-3 TH L7 K 912, AACONF (T EERE W20, LIEORGTTIL,
BHEDI2N hB-CNF Z W TRETEIT - 72,

CNF #2184 (&R CNF, AB-CNF) 0.2 g7 7k R~ (THF) 40 mL %
Mz, BEISF AP —Z T 26,000 rpm T 10 23R L, CNF 0 THF 4> Hik
BT, B O N7 ONF 25k % 20 wt%o EVA O THF ¥k & JR4& L. CNF-EVA
IRAEDHIREHRL LT, ooz T /vy ZIZi LA, 256 °C T24
BefE], KRSJE T CTHoM: L, ONF-EVA 2Ry M aERL L 7=, Z D%, CNF-EVA
aVIRYy Mp&, 100 °C T14M. 2 MPa TEV L 245 Z L2 LV CNF-EVA
AUARY Y N7 4V AEERI LT (K TT-5-1-4),
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CNF-EVA hB-CNF-EVA
EVA;E;& lhb [=] JJ\%;& /hr. = ﬁﬁ&/&

CNF-EVA hB-CNF-EVA

EVAZ 1)L L pZIIZN TAILLs

b . |
o L=l L

B -5-1-4 EVA 578 &£ U ONF-EVA SBA 980 (LB .
ONF-EVA I VRS R T4 LA (FE) ONESE

@ avkRTy kT 1 ILLOYIEETE
Q-1 FHERY > TILDIER
CNF Da R Yy N TOSBMEEZFHMNT 5720, ER L7- CNF-EVA =2 R
Ty M7 4L % 76 mmX26 mm (A 1 mm) OV —FARKA T A (AR T
TR 1Tk, 100 C T143fE. 2 MPa TR LA $ 5 Z LIck W EbEd
FAEERILTZ, KO-5-1-5 2N -abE¥l 7 AN EE 2R LT,

Fik: ERIUREA Hik2: BEREE
hA-CNF-EVA hB-CNF-EVA CNF-EVA hB-CNF-EVA
EVAZ ()L L T L T L EVAZAIL L TAILs T4 L
e

o b |
s

I-5-1-5 CNF-EVA VRO Y kD4 LLZHRERE LE-EHhEH S RONEREER

@-2 BBME LU ONF O EUREED ETfE

EVA 7 4 v 52T D ONF O HEZF i 572Dl ELTcabEd
T ADBH AT bVE | SENN AR ARIN YRR (UV 3600-Plus, J&idtid
EFTHY) 3 L OVES ERAT B AL (ISR-3100, EEEEUERTEL) % HV T 300 nm >
5 2500 nm O THIE Liz, £7o, L—V B8 (VK-X1000, F—x 2 24D
ZFHWTT 4V AFRIZEBIT D ONF O ERRIEZBIZL LT,
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@ aAvRT Y kT 1 ILLDOIFEE DT
-1 FHMOFHERER

BIIM-5-1-6 12, BAEICHWE T FABLPRIELTAOET T A 7o
ARSI DB A~ MV ERT, ONF 285616 L TH, EVA D& o
VAT AR TN OFEBREDIZEA KT LN ERH LN E A
ST, 7272 L. hA-CNF-EVA TiX ONF BIRIZE AR H 5720, ZEFENE L <K
TL., REEOHMIZHE L TWRWZ ENRBH LN E o7z,

HEVS IR TS & AR VE D AB-CNF-EVA ORICHB W THd % & F 1 -5-
=LA T L 912, 550 nm O E TITFEBRBICR X 2= XA LN -T2, —
77,350 nm O RAEE TIE, SR ETRME X 0 B IEEHRSIETER L72IZ O 28,
QRS BIAMERN N E MBS MNE ot O & XY, EREREETIX
FEREMR (BEAMEELD) 1I2BWT ONF OV RIBIC Z D 0 BEL L TWb Z &
DRMES T, £ 2 TRIZ, 7 4V LHTO CNF Q43 BCIRRE 2 74 L 7=,

100

RIS RIS

90

80 |

Transmittance (%)

—#HSR
—EVA
—hA-CNF-EVA (BB IEIRR)
—hB-CNF-EVA (R8I SUR)
—— CNF-EVAGBIZERR)
—hB-CNF-EVAGBRIRIR &%)

60

300 400 500 600 700 800
Wavelength (nm)

K I-5-1-6 CNF-EVA 2 >Ry D 4 ILLZHEEE LE=EHEASADBBARY L

RO-5-1-1 % T 4 J)LLD 30 nmBXU5L50 nm [2H 1+ 5FE@EE

WE K52 EVA BAGERE AEREEX
: 7

hA-CNF-EVA ~ hB-CNF-EVA  CNF-EVA  hB-CNF-EVA
550 nm  91.8%  91.7% 83.7% 90.3% 91.1% 90.9%
350nm  90.1%  88.8% 76.4% 85.3% 87.8% 87.5%

108



3-2 CONF O EUREED @SR

7 AV LHFUZEIT D CNF D)) %&Jd: Ml 27201z, b— —BAfEE A H
WTCHEZEBZE L=, MI-5-1-7 12, 3FEED CNF-EVA 2Ry 7 4 L AE
L OEE & LT EVA B 7 4 v A ZFfEE LTeGbE 7 20 L—%—§i
W X DBISERE R 2 R LTs, R G 1E Tl CNF-EVA, AB-CNF-EVA DWW\ 3771
DA D ONF ZEEIZ EVA FIZB L TV D 2 E R S vz, — ., JERIE
IRAECIERL U 7= AB-CNF-EVA 22U iR Y > b7 4 )L A TIE, ONF OREER E 5
méF%4/ﬂﬁﬁéhto;mE@F%kiUmﬁbt%% HREA O i S )

5. BWIHREAEZHMA+T 52 L T, ONF 2 EVA PIC L B IChESEs 2 &
MAEETH Y, 2Ry MUIZAEDNRFGIETHD LB L, ZnlED =~
Ry b7 4 NV AMERITIR, BEEERAEE VW,

BEREE FARRUE
EVA CNF-EVA hB-CNF-EVA hB-CNF-EVA
200 pm 200 pm 200 um 200 pm

I-5-1-7 CNF-EVA O VRO b D4 LLEHREIRE LE-EHLEASIAD L —F—BEHEEE

109



(2) PVCa VRYw bOFASE L YpttETi
D EEH#ONF EPVC EDa VRS ME
PVC D=z Ry MEIZIUWTIL EVA Tt @ - TR S B A28 LT,
AR ONF #2024 & 20 wt%oD PVC (TK-1000, {2 #{b 5 T 268 (F2 L LIXIL #1))
O THF IR EIRA L, ONF G HEO R 2 5 FEHO CNF-PVC DOIREA /) iR & 75
L7z (BI-5-1-8), s L7=pHiita TV By 71T LA, 256 °C T 24 K
. K&KJEFCTHEMEL, CONF-PVC 2R Yy MpaERL L7 (KI-5-1-9), 55
Niza Ry y Mz, 180 °C T 143, 10 MPa TEAS L 295 Z L1 LV CNF-
PVCa Ry y h7 4 v A ZERIL7 (KIT-5-1-10), RIM-5-1-2 2K a3 KR
> MOOFRESEE £ L DT,

FRI-5-1-2 ONF-PVC > R> vy FDFRAREH

o TILE CNF (g9) PVC (g9) CNF : PVC
PVvC 0 2.0 0:100
CNF(0.5)-PVC 0.01 2.0 0.5:100
CNF(1)-PVC 0.02 2.0 1:100
CNF(5)-PVC 0.1 2.0 5:100
CNF(10)-PVC 0.2 2.0 10: 100
CNF(20)-PVC 04 2.0 20:100
CNF(0.5)-PVC CNF(1)-PVC CNF(5)-PVC CNF(10)-PVC CNF(20)-PVC

III

I-5-1-8 CNF-PVC i EE R EURDNEEE
PVC CNF(0.5)}-PVC  CNF(1)}-PVC  CNF(5)}-PVC  CNF(10)- PVC CNF 20) PVC

1_'_

PVC CNF(O.5/PVC  CNF(1}PVC  CNF(S-PVC  CNF(10}PVC  CNF(20)-PVC
e
Sessesataees

|

i
| |
VRS Y T4 ILLDONBREE (BT L AARE)
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@ aVRTY b T 4 L LD
@-1 SIREERERDFHEE
CNF-PVC =2 7Ry 7 v LD R IR RER 2 | /M R0 EZ2-1X, &
BRI 2T o7,

@ aAVRT Y b T 1 I LDSIREERERD T
@-1 5IRERERERDFHERER
O-5-1-11 [T CNF-PVC =2 AR v b 7 4 )L L D5 RFRE AR DR R 2 7R,
CNF DIRFENRE S RDIZLTEB, 7 4V AO5EHERB LN 1% EY 27 A
(R 1% DFREE) A RIEICH B35 2 ERELMNE o7, CNF %2 1.0 wt%
BEIKLT-a R Yy b7 4 VAT PVC BMD 7 4 v BT, F5E#MESR
2N 52%, 1%ET 2T AN 6SRE K LIZZ e, DED ONF IRIETH 501
PVC OEBREE(LNFIRECH D Z EAVRIB SN, 2N HDOEREND . ZhllkE
X, DEDO NF ZHW T2 RYy b7t 2OMFICET 2 RF 5217272,

30 3500 20
3000 4 i
L i 3 I )
25 /// ! 1 16
\
/ i 2500 fC 114
20 / | // || o - !
~ / // T @) J -
g / e, 22000 f 128
=15 ~ R LA ) 102
= / ATA H ®
R { EA B 1500 &
E i i 18 £
10 - Jfh n
1// CNF(20)-PVC 1000 F 16
7. —CNF(10)-PVC
—CNF(5)-PVC sk 14
5 [ /' *CNF(‘l)-PVC 500 L .§|§E§$T§¥
/i —CNF(0.5)-PVC O01.0%EY25R 1 2
—PVC
0 7 . 0 Lo cwaw v ey e ey 0
0.0 1.0 2.0 3.0 0 5 10 15 20
VT H (%) CNFIREE (Wt%)

I-5-1-11 CNF-PVC 3 > RP v b T 1 L LD IREERIEFER
E:ISA-OFTHHR. B : BT 1ILLOSEREMES ST 1.%ED25A0TAY k
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@ a RSy METRERDERE

BEET o ADfMFEE N E LT, WiETE 7 e 2212, BEHE ONF
IR ARG 57 1t ZZOWTHGET Lo, KB ONF (il s r 7 3o
fRREE C Z A 7, CNF: 10.4 wt%) 4.0 g %& 20 wt%o PVC @ THF ¥k 100 mL & i&
A& L. ONF-PVC DIRADEIR A%, =KL —% —% T THF B8 L0k %E
BEL, ONF-PVC 2R Yy MARER L=, 507z ONF-PVC 2Ry Y Y
BELEDEET ANVARIE LTCRER. B um ORQanZ8@iE s iz, Ziud, KooHk
ONF ZEHHEA L2 L Ta Ry y MHIZOTNIFE L CUWTIREDS 7 ¢ L BTE
DEITET L AT LHEN, RilL o220 ThH EEZ HND, 2T, FEICK
TADIRNEJE TR T 4 NV DA ET 5712, BiKTaEE s LT, 180 “C, 30 s, 6 MPa
T2RIOBAT L A% L7=DbH, 180 °C, 120 s, 2 MPa TEAZ' L X LT, CNF-PVC
AURY Y T 4R B ER Uz, T -5-1-12 IC/ER A F— 0 L5 B iz ONF-
PVC 2Ry MIB LN CONF-PVC 2Ry h 7 4 VLD EEZ R LT,
Fo, KM -5-1-13 |2~ U 7o AR FBIMEE T E O, KWaUEd 52 &7 1 b
AREDOKIEANRETETCND Z LA fiEd LT,

- Bisua
CNFK >8R iA iR sm - E TL AR
(10.4 Wt%) 5&@—* B > >
CNF-PVC CNF-PVC CNF-PVC
BEDBR AVRD Y =D
(CNF: 2 wt%) TAILL

PVCOTHFAR
(0.2 g/mL)

B I-5-1-12 CNF-PVC 2 VRTy b T 4 LLDERR F— L

fit s B AL R i B AL R
L . 3 0. , ; - .

—

‘ X3,000 Spm °  1120SEl

I-5-1-13 CNF-PVC 2 VRTy F T4 LLDEREREFEMHRETE
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® BHEETOELRATERLEIVRS Y b7 1)L LGOI T

®-1 5IREERER D FHEE

CNF-PVC 22 >Ry N7 4 /v AD5 R RER 2 . /e FEU BZ-1X, 5
BRI 2T o7,

B-2 B MED A
CNF-PVC =2 7R v b OB RERE 2 . BV E /0T 3EE (TG/DTA6200, SIT £k
H) % VTR L7,

® BHRIETOCRATHERLEaVRS Y b7 4 ILLOYHETMER
®-1 5IREERERDFFEER
i b7 1 ' R X D5 REWIRE DK TRV 2 & 2R L, Bikiaaet
AifED 2R Yy b7 4V AOFBRMERBRAIT > 72, KIT-5-1-14 12, f#is&1b
Tt A TER L7 7 4 Vv ADORSIEAEL A 32 U 7= 56 & F2a L T e
B OB EMRERBROF R AR, MRYBLEZ I L2 7 ¢ /L 203 KT AL e
IR L TWRNT 4V A X0 SEREEREN RKRE S 2D 2 ERH LN E R
STy TNHOFERNG . TKIAE T E R 7 4 VA EERICE 57217 T2
Ky ZANLDOBELIRESEDLZENARETH D Z EIVRIE ST,

40

— BEALEEELL
ST — BSALEEESY

0 2 4 6 8 10
VT H (%)

B I-5-1-14 CNF-PVC 3 > RSy b 7 1 L LD SIEREERIEFER
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©-2 ZHIFEDFEER
[ 1 -5-1-15 |2, PVC I8 L TR 2

WK RRE 2R LTz, 2

FEFED CNF-PVC 22 7R M) DO ENVE By HT i
RERT, ONF-PVC 2Ry y Mk, fliF b7 v & ARETRI% O CNF (CNF #z
. KOPHCNF) o 2 F¥H A2 W TIEREL 72, PVC & ONF-PVC =2 ARY > M)
(CNF RZEEME ) ORI MERIE Z i35 &, PVC 23 272.0 "C Tho7D
2%t LT, ONF-PVC 2 7Ry MN 275.6 °C L7200, 3.6 CEL D LN
MRS ATz, ETo, JKIHLCONF 2 EHAEES L7286 TlE, PVC KV $ 13.9 "C &
5 OFERMNS . PVC IZ ONF A bT52 & T
BRRDFRENERMAICY 7 b oL bz, arvRyy v 7rv20fliFEk

X, PVC DEMEZ A E S D N H D Z EDBBH LN E o T,

100

Weight loss (%)
N wW I (o)) (e)] ~ co o
o o o o o o o o
T T T T T

| —PVC
| —CNF-PVCavRIyMY) (CNFEZIEYD)
—CNF-PVCavRIwb ¥ (FK2ECNF)

-
o

o

100

100 200 300

400 500 600

Temperature (°C)

I-5-1-15 PVC B & U ONF-PVC U RPy FIDBEENITER

114



5-2. BEMARY) T—IT&>TEMENT CNF (PEDOT/s-CNF) &RYE=ZILTFILa—
L (PVA) EDaVROy MEBRUAEDLEH S AATREE S L TOREETH

WEMERY ~—I2 K> TEAi S47= CNF (PEDOT/s—CNF) &R BE=/L7 /)L a— L
(PVA) L DarRYy MEIZOWT, A RIORIEZIT- T2, Bl 7 A HHRIE
ELTHWAI=OIZ, FimiE AR X OSRGOS IN& O bz 2T
et a4 -7, BIMEREDORME D 7= 8, PEDOT/s—CNF 4 TR DHREEEHIE 21T - 72,

(1) PEDOT/s-CNF# T & oD 5 &Y
@ s-CNF s

FTERD CNF & N, V- A F VRV A7 2 K (DMF) (2HlZ., iR CHTE R
MERET-, BIE 1 D DRIE4 £ TOHIAZD ONF REAZFR T -5-2-1 12T, K
2, KIBOIREZ 10°CIZ L, WS A2 B L2k, EF@X T, iE&D 7
nu A VR UERERAZICTHE T L, 6 B ERE -, BUE 1 Tk, BT E AV
THXIREEToTE 2 A, BKIICH D7z PEDOT/s—CNF bt 7 A1k, &
TOHBEN LN, FBRLEISHEO N IBEN R4 TH D728 ONF 2301 L
TELT ., SN —ThoT=Z ENE L L, 34E 2 LIBETIX, ONF 5
BlrEEm LSS50, WBEAZHOTHEREEZITY (KT-5-2-1), CNF &b
BT ADEEILSE S, MBLSRIEESOETH D720, 3 E 1~3RIE3
ETIE, KIBHFTHAIL R ORISR EITR> TWel, 77 N TORERRKE
HELT, E4 TIIS IR EZ NRINATI) 2N TELH V¥ 7y MEE
DENRTTNT7TZazH- (KI-5-2-2),

WANT, BUOGHEZ 10 (5 EOEET Y o AOfafno ¥ ) — VIR L, £
B U7- ik & 57 (K1-5-2-3), 5ozt EiE ) U v Afafie ¥ /
— VIR CHEE L. S 5ICm ¥ ) — LT EERENTPE L 72 5 F TUe/E 2 i
DIk UTz, &E 1—5E 3 £ TIE, = OmHEEE Z W TR oW, ohEx
1To7=, BME4 TIIATr—NAT v AL BT T FTORBEEZBE LT, =D
IEECIE AR < WIEAIEIC X 0 IRE OB, iR T o7 (RIT-5-2-4), T
AZEFE LT-Z EI2E D, B LRI DR 2 1/2 FREIZENT A Z &N
T&T/,

F 0-5-2-1 sCNF DFRHEH

ONF =B (wth) DS fE BiA %
AR 1 1.88 0.85 pET
AR 2 1.05 0. 81 R
AAE(R 3 2.50 0.74 R
AR 4 1.80 1.69 R
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HE4—>

i fE 2~3

|

I-5-2-2 s-ONF OFRRIZFERAL-EE
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BE 1~ BRE 3 - Bt 4
B4 B BIE 5B

I-5-2-4 JEERMD D BT %
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WNT, B ZKICEEIR S, BT EITo121%., KOEIRORAETEL L,
sONF #1870, ANVKRUVBBEOBARERE (DS) 1%, LRI ORI B HEH
L. #O-5-2-1 1R~ LTz, ffE4 TIEDSMEDN 1.69 & 720 . 3&fE 1~3&{E 3 D DS
D 2 fELL EREREEZ /R LIz, BIE4 Tid, N EEZ Y Y 7ry Mi& 'R
TNT T AIEZTZ LI L HBBE DRSO R ED NZRINAT /2 b T,
SORMMELRRLT K oz 2 ENRBXLND, RIE 3 T TOmLBETIX DS fE
KU EW sONF B EEAMRICE T & ENTODIREETEY BRL T AIEEMEDS
LN, RIE4A TIIIEAREI T2 LiIcky, Zhbor 2R7a< 720 DS
ERKREL ol N EZBND,

2 PEDOT/s-CNF (5

A F THGET LA R, PEDOT/ s—CNF Z i3 2B, SUSERIK D pH MR 7738
EHERE 20 . S SIZEGRRIEEN N2 E RS- TE -, FZTRIEL M
HEME 4 TlE, pH 22 % T, PEDOT/s—CNF O A T -7~ (FN-5-2-2), F£7-.
AE 1. BIE 2 B L OWRYE 4 Tl EDOT & sCNF OfHHAHZDE/NLE 2:1 & LT-
M, AIES T, 4: 1IEFE L CHat&TT-o72 (FID-5-2-2),

1 wt%? s—CNF OKZEIRZ L, 3,4 =F Lo I AF v F 47 = (EDOT)
EPTE R Z -, WEEEE R 2 B L, EDOT 20 S W70, IREMRZ N2 T
PEZ U7z, BEABMAIE LTUVASR Y THig 7 ) o A ek (111) - n KF0
WK Z2 P&, I L7, SR T 24 BRI IRE -, ROSISIR ORI %
B -5-2-5 (2”9, EABAMAKE, POSHEIRIZEE L TWD25, Z4E EDOT 257K
WZHEANCHEITIZ K, sONF KERHFICm~v LY a & LTI L TWD T
DTH D, BALEA D ETIZ O T, PEDOT OHEZIMBND Z L2k 0 | KIS
ROBITRTFAICEIE L TR RO (KIT-5-2-5), B{LEAK TIX.
SO 2 BT AL, 3BT - BT A 1TV, PEDOT/ s-CNF D /K53 Bk & 157,

& I-5-2-2 sONF DFRE M PEDOT/ s-ONF FR S S 4

[REMEAALE (BILLL) HWE®
DS & pH
s-CNF EDOT KPS (S/cm)
SAEIK 1 0.85 1 1.8 0.9 1.50 1.05
SAEIA 2 0. 81 1 1.8 0.9 1.20 5. 71
SR 3 0.74 1 4.0 0.9 1.00 1.78
SAEIK 4 1.69 1 1.8 0.9 1.00 0.98
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h LN

I-5-2-5 EDOT MELEEARDREFRFEL

@ FEEMFORMEDHEL

#AAFE 1 TiX, PEDOT/s-CNF & TR DO EJEA3 12560 LT, S iiE Al 2 2 wtblil z
TV, X MR ESEBE LT, WWNEOHR A R Lz, FmistER o
% PEDOT/s—CNF & TR DO EIZTIZX LT, 0~2 wtlbE TZE X T, PET 7 1 /v
LAEEMICEBAT LTe, ST 1 BEpE LTS/, BRICCRIRZBIZ LT

(M -5-2-6), FrEVEMEAZ I L2 WEGE, BTk % PET EMRICH—I2®B 5 2
EVXEEL o7, WRINE 0.5 wtbll EClE, BB LR AEETH Y | Wk b
B) =723 G AL D 2 & Zfifesd L7z, iE 2 AR T SR i MEA o & % PEDOT/ s—
CNF B TR OEI/Cx LT 0.5 wthe L7z,

SEEMEA i SEiEHEH SEEHER RmEEEH
0 wt% i 0.5 wt% 1 wt% 2 wt%

=B T1HE R

5% & T A
0 wt%

5[ & A S EE TR S EETEH]
0.5 wt% 1 wt% | 2 wt%

I-5-2-6 FREFEMEFIDRINEELEZ =155 D PEDOT/ s-CONF fZ
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@ LIMERUNFI D FHNEDTREL

X 1 O PEDOT/s-CNF G0t 7 7 2 OfEEM IR Tl HFOZEEN S
i, JL i—e%ﬁ@ﬁ’ﬁ"“@&)é T ERHEE ST T SRR A TR
HZLITE 0 oMl Z et Ulc, SRR O &% PEDOT/ s—CNF 4 TR
HOETES7 ’ﬁbf 0~3 wthE TEX TIWIROFABZITVN, T T ZAFMIZEBA L
T, BIRT1 Bz, 2oL &, FEiEEAl o i PEDOT/ s—CNF 8 ik
DEFEZIZR LT 0.5 wthe Lz, B BEIEE IRITETIC, B, KD
St % 30 RS LT, OB LA BIER Uiz, BEUKE & e L-Ri D5 E %
X -5-2-7 {27~ T, SRR E LTl MR ICREEIZELT 2813 A
HITZDITxE LT, SRR Z 1 wtblh BN 2% 2 }:Tﬂ“@bi‘% ¥ (VA
Z MR LT, UL EDORERMN S BAE 2 IR T, SRAMRWIN I D £ % PEDOT/ s—
CNF B THRF OEIZITR LT wthd L7z,

‘ B a41%

SRR B R LR R LM R IR UR LM R U
0 wt% 1 wt% 2 wt% 3 wt%

I-5-2-7 PEDOT/s-CNF JRA~DEELIKBEIL RS C & 5 R EEMEHI DO FMEDRKEL
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® PEDOT/s-CNF 2 L&D A

PVA YR &K EFTEEBINZ T, |ETHEIEE T, PVAKBEKERHKL L2, 55
VW (BBRZ: 100um) ZHWTAIBEITV, 1554072 AHRIZ PEDOT/ s-CNF /KA
& FURTEMEA B L OSRIMEIN A 2 1 2 THEIRE -, BE. 55V (BB 100
pm) VT AR E{TU, PEDOT/s-CNF B Tk #157- (MO -5-2-8), #IE 1 »»
53 4 £ T? PEDOT/ s—CNF B LR Ok d L OFH# & 4 2% 1 -5-2-3 |12~ 7,

F I-5-2-3 PEDOT/s-CNF ZTRDEBB L VAL L-EE

e H1E 2 e 3 H1E 4
PEDOT/s-CNF 0.2 0.2 0.2 0.2
PVA 10.0 10.0 10.0 10.0
BIRK KEEA 0.2 0.05 0.05 0.05
HERL (wtte) S5 5MERIRURF] 0 0.1 0.1 0.1
7K 89.6 89.65 89.65 89.65
=1 100.0 100.0 100.0 100.0
AREE (kg) 16 23 19 88

PEDOT/s-CNF
S ETER]
A ERIRARF

‘E\_ PEDOF/s-CNF
L KER

PEDOT/s-CNF
T H

I -5-2-8 PEDOT/s-CNF 2 Ti& DA%
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©® PEDOT/s-CNF ZE I & D LA O O — 0 i

#AfE 4 @ PEDOT/ s—CNF B LIRICHOW T, IRENECKEEE 2 VT dEOHIE %
1To77, KL 267 mPa+s Thotz, EER LA A—Z—ZHNT, LArd—
DOHEZELT > 7T, K1 -5-2-9 |Z PEDOT/ s—CNF ¥& Tjfk D FEEE & & AW & O EIf%
g, BAWEEN 0.1 s'v5 0.5 s T/ T, AMZRKER TR RS,
HAMNRED 0.5 s ' A ETIX, RERREZITASNRNZ L ghoTe,

0.4

0.35

n(Pa-s)

0.3

025 L Lttt L Y T | ! M B R A
0.1 1 10 100
v(s?)

I -5-2-9 PEDOT/s-CNF Z TR DE &2 AMREDRE R
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6. ONF EREHM OREFIEETE

6-1.

BRETRLE

(1) CNFEREMEAIZK SC028HERIBMRS LU X MELBZIRDOE S
DC02 e EHBNRDE H

CO2 HEH BB IL, T4, BEFE L 7= ONF & &M O s ~0E A 44 02
hE, ENIREREOFHMIZ AT 725 TOFERMBLUIT I 2 b—3 3 U Ofh
FEH LT, ONFIEHEMEAZORY 2R (1 EFHZY) ICB T 2EMOn
2 FE Y B B DN X B 002 HEH BN A2 BT 5,

@3 R MRS RDFEH
2 A MHRBEH RN, ONFIEREMEAZ OB 2R A EFHD) T8 5, F
FIOMEBEEAIBIC L 23R E . AT T AaX MBIZ L 28R 2H T 5,

(2) CO2HEHHEHIBSRS T2 L— 3 VDE

Zo1% ONF JE @M 23 K L= e, CO2 PR BRI R DS I 2L —a v %
179, ¥Yab—rarildlooTL, BIEFEEE 2030 /F (N HE HIEFER)
2050 4 (MifrFEfhs BEFE) & LTHRET D,

7B AFEETITREEBIINTONEEELZNIRICEM L TWDH72d, ZO%REE
B E 272 TTUNHBROEASFEEE RS E LIZGEA] L. B VX —ik % 306 L
B ORI TOMRERET 5720, REOEEHE KL L TEHET D [2F
DEFEERRE LESE] O 22— TENENEHEZTT I,

6-2. CO2 BEEE|AIBSRE LUV IRX FHIBIROEHFER

(1) CO28E L RN R

CNF {E @M BEAZ OB 2R (1 {EFHT0) (2815 02 HEH&EIX, T
(@) DFIEIZ XV R LTe, Z DR, BEERFHIEIC L 0 EEOWEWEREN 72 555
AELHEEINDT-O, FIROERBI RV I 2 b—va 28 E (0, HiHEEL
[ DOWTEVERE 2 AT AW EF L COMME L TREEESE) mitic AT, [k
ARETIV]), PR 25 FEOB T RIS L O BMEREZ AT DREEMTT L
TOHMEE THE4s) miF (BLF, TH25 EF/4)) ELTREL, 2nb 2 fE
BOEMEEHWTEEZITo70, 7o, EEOFEHMIHBIT 5 =X —HE
R OFIGEEZS LT, EFREKRIIHT OMERICLOEBNHEELZHE LE
ELT, fERIIERI-6-2-1DLEED,

FER ORI EE ) 813 BRI B W T B AR 4, 663 [kWh/ (FE-F) 1,
A% 4,583[kWh/ (4E - F)] & 725, Zhadb eIz, JUNEH® 02 HEHiiRE
0. 347[kg-C02/kWh] (2018 4EJE%EAE) T CO2 HEHEARE T 5 & HMART 1. 62[t-
CO2/ (4F-77) ] 3 A4% 1. 59[t—-C02/ (4F- 7)1 & 72 v . CO2 HEH B lII8Zh 513 0. 03 [t-
CO2/ (FF + 7)1 (1. 72%K) & 725, FFAEFIZBWTIE, AR 4, 335 [kWh/ (4F -
)1, EA% 4,272[kWh/ (FE - )1 725, e Lz, JUNEIIO o2 HEH
£2%% 0. 347 [kg-C02/kWh] T €02 HEHEZRE T2 &, EART 1. 50[t-C02/ (4 -
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F)1VGE A% 1. 48[1-C02/ (B F) 1 & 72 0 CO2 BEH EHIERN 1% 0. 02[t-C02/ (4F-+
)1 (1.45%) E725, 372bb, BEEAEER L OHEEEDOEF TO C02 HEH
BRI, 0.05[t-C02/ (4 - 7)1 (1. 59%8) & 725,

(a) ONFEREMEBARDEMENR (1 EFFHEY) I2HT5 002 HRHERIBMR =
(CNF SEFREMBARIOEY2EK (1 EFHY) OAERHEENE

— ONFEREMBEARDEYMEER (1 EFRHY) OSERBHEENE)

x NMEAD CO2

PR R %

—_ g~ » e ) ” N I=RTRe=
FO-6-2-1 KREFMIZHITH5IRILEF—HEINE L ETEVEEER CO2 HEHE EHIBNR
BHAET) (BIERAEET) H25EF7)L (FrEEEEmIT)
HES BIHEZE[KWh/(F-F)] CO2¥Eti= HES BIHEZE[KWh/(F-F)] CO2¥Eti=
& CNFEAPEART [ CNFERIMEA% HIimER & CNFEAPEART [ CNFEMEA HimER
ool 571.8 513.9 537.5 519.7
e 29.9% 5.74% 24.6% 5.89%
B ° 822.8 800.6 ° ° 528.8 483.8 °
= 26.9% 1,252.7 1,252.7 - 28.9% 1,252.7 1,252.7 —
EB 8.6% 403.1 403.1 - 9.3% 403.1 403.1 -
BRER- 0> NE 34.6% 1,612.5 1,612.5 - 37.2% 1,612.5 1,612.5 —
ait (1EF) 100.0% 4,662.9 4,582.8 1.72% 100% 4,334.6 4,271.8 1.45%
B Tk X —1FE 2017 2B IT/ER
#&O-6-2-2 ONFEREMZEE1 FICEALIIGEOBEMEER CO2 HEHHIRZ=
BRET) (BEEEDY) H25E7 ) (HEEEEmI)
AEREEBNE |COMLE COZHRbE AEREEBNE |COQNLE CO2BRbE
[KWh/(£-F)] [kg-CO2/(%&-F)] [t-CO2/(&-F)] |Ikwh/(&E-F)] [kg-CO2/(%-F)] [t -CO2/(&-F)]
(B] = [A] x UMEBADCO2kiH 7R [B] = [A] x VMBI DCO2 it 7%
[A] (0.347[kg-coz/kwhy  |(C1=BI/L,000 [A] (0.347[kg-co/kwny  |{€1= (B/L,000
CNPEREHBAR 4,662.85 1,618.01 1.62 4,334.55 1,504.09 1.50
CNFERBZHBAR 4,582.75 1,590.22 1.59 4,271.75 1,482.30 1.48
BIRIE -80.10 27.79 0.03 62.80 21.79 0.02
B -1.72 -1.72 -1.72 -1.45 -1.45 -1.45
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(2) 2 X MAIREZHE

CNF {EHEMEAZ O@EM R (1 EFHT=0) (21T D miEE 2 HIREET,
TRE(M) OFEIC LV ER L, 72, mEEEESHIMIT 4. B L7z ONFIEH
R OTTEET~OEAN, 4 C02 ZhF, ENRBEREEORMmIC T -G To
AEKEEHOE, FERN 12 > ABBL Db L LTEET S, RERI
-62-3D LB,

BEXEB L OHEXEEORF TOEBOKBERENE S H&1X. BAR
8,997 [kWh/ (%« 7)1, E A 8, 855[kWh/ (%« )1 &5, Zhxd Lz, Jul
10O FE A 24. 96 [ /kWh]' (BE/MEHEICIS L 5) THlEREEZHARE T 5 &
BEEFETER L OHEFEEO G TIEE AR 224,575[M /(4 - 7)1, H A%
221, 008[ [/ (%« )] & 720 = A NEIBEhEARIE 3, 567/ (4« 7)1 (1. 59%80)
LD,

(b) ONF EREMEAROEYENK (1 EFHEY) [2HIFSH2R MEIBMR=
(CNF EREMBARIORYEAE (1 EFRH-Y) ONEREEENE
— CNFEREMBAROEYEAR 1 EFRHY) OAERHEERLNE)
X AMEBENDOENEM

FRO-6-2-3 ONFEREBMZEE | FICEA LGS OMEEREN TIEREEHIREE

BEAETIN BIEEEE)

REEHEENE |[REEHEENE |SEFRH HEEE
[kwh/(%-F)] [kwh/(%-F)] [A/A-F)] [A/(&-F)]
(E] = [DIx UMNEHOEHEAM
_ ( ~120kWh : 17.46[F/kWh] B
[A] (Dl=[Al/124R 121~300kWh : 23.06[F3/KWh] [F1=[Elx1258
301kWh~  :24.96[F3/kWh])
CNFEREIEAR 4,662.85 388.57 9,699 116,385
CNFEFEMEAR 4,582.75 381.90 9,532 114,386
HIiRIE -80.10 -6.68 -167 -1,999
Bl -1.72 -0.14 -1.72 -1.72
H25%5)L GREEEMmF)
SEEHEENE |SEEHEEENE |SEERE mEEE
[kwh/(£- )] [kwh/(£- )] [M/(B-7)] [A/(&F-F)]

[E] = [D] x UM EBHDOEF Bl
( ~120kWh : 17.46[F/kWh]

(Al (D] =[A)/1258 121~300kWh : 23.06[/kwh] |11 = [E1X125R
301kWh~  :24.96[F3/kWh])
CNFERRZAEBAR 4,334.55 361.21 9,016 108,190
CNFERRMEBAE 4,271.75 355.98 8,885 106,623
Wl 62.80 5.23 1131 -1,567
Bl -1.45 -0.12 -1.45 -1.45

VUM AR L COWAFEMITE STy (A~— 773V —FF ) GER 10 T 27
PlE, 60 7T LIF) T, &1 BpE (~120kWh) . 5 2 BepE (121kWh~300kWh) . 2% 3 B¢f¥ (301kWh
~) TOBHFEHEICE T D0EEEHEHAR (2020 4 3 A 17 HEIE),
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6-3. CO2 BEH=ZHIFHIR L aL—a v DOERGR
AUz lb—vaiiB0TT, AFEETOELSLM2HE 2 7= DUNHBROES
FEEZHRE LGS & REOFER AR E L GRET S [REOFETE X5
ELESA] D2 32— THRINZTTY (MIT-6-3-1),

- BIERETDS5. B FPETCHIMNET,

ESETOEZBEETD. R+ BERETOE 28T S,
Fuph sk ESE
10% 10%

I-6-3-1 CO2 HFHEBHIBMR L T aL—Y a3 DERA
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(MM DESEEETRE LI-GEDERER
VIal—varyOEMICHY., BEFEE TIT ONF {EHEM 28 AT 5L
NI DEAFEEOFEFEE, U TOFIETHET5 (KT-6-3-2),

OEEFIE

0y
(B)

(©)

(D)

(E)

SEIZIB T R LU EOE S H i

(A) OFEFIT, 2EOBEEE I T 2 UM IS O F P OFIE 2 # i &
bbbz licky, JUNHICR T 2% R

(B) OFEFIZ, 2EFEICKT I ESEEDEFTROE G EHITEbED Z
LTk, EAEEOETRERE

(C) DFERIT, ONFIEHEM O KRB E2ETEDEL Z LI2X Y, ONFIFHE
MEEN LTS EEOET %2R

D) CHH L7z, ONFIEAEMZEA LZEAFEEOEFIC, 1EFHEY
® CO2 HEHHIRE AT AbE D Z LIk v, JUNHRICB I 2EEEE~
O CNF & R AT X 5 C02 HEHHIEzN 3 % 5H

(A)
2[EcHIIB
BESE - EREF
—_—
v MO EFHOES
(B)
JuMRICHI S
BRSE - WS4
=
v KEETOEFHDES
(C)
JUMHRICHIT D
KEETOEFH
-
( D) v
CNFEREHZEALL
TNt DRSETEDEFE
1EFSHEDD
CR
FUMHIICH T BESETAD
CNFERZEMEAICLSCO 26 LRIIR R

0-6-3-2 AMHREICEITEEEEE~D
ONF SEFREMEBAIZ K 5 002 HRHAIBEN R DOHEEFIE
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Q=EMEHRER
A 2BIZHITHEFH

EENCBT DEEOEFHIL, BERERIIREE O HEE - LHFG ), i
FEIFE LB E O [EEE TG ICTARIN TN D, 2018 4F D SEHEE
ZRM LTz, Eiz. BFA#GH5EsT (LUT. INRI)) @ <2019 AR >2030
FEOEENY L ICBIT A HEEHMEEZ S B ICFE N L (MIT-6-3-3, X1 -6-
3-4), A% OTRMEIXNRL IC K AHEEHEZ W e 3 6 | BEEEEIX 2013~2033
AR BIEETIE 2020~2030 FEOHINEE O S E CHMHER T 5 & KE L. 2019

~2050 £ E TORFITBNT, BEUEER B LOHFEERE2HE LT,

(FF)
180 1 467
181 = EfifE-  FAE
156
160 4 151
140 148 134
142
24 AEBAIRE LD RRORIB AT
7 118 EETHERELEEOFAIE

100 o o508,

TP e 85 86 g5 g5 80476
80 s M p e e T2y
60 | —— N e WO T 75 7, e

. el HRAESE  ERSEE e
40 1 Rmasial W ARRNEY SRR RS

ElL3RFN R T AE
27 RN
EAARE

T T T T T T T T T T T T T T T T T T T T 1
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

I-6-3-3 FEREFEEIFBROREL TR
PORL - BPRTRRABIZEAT <2019 4FHERT > 2030 4EOIEE T & )

(BF) (96)
8,000 -~ r 30
7,000

25
6,000

#“® 20

1 5,000 -

= %

#4000 15 £

3 =

=

% 3,000 -

N 10
2,000 A

F5
1,000 -
0 -+ 0

1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 2028 2033 (4)

I 2o s (R4 BEER R EERE(NRIT ) HBEEHRINRITR) —W—2ERE (EH) - ZSRE(NRIFRD
(ZB &) (ZB#) (ZB8) (88 (58 &) (HEHE

OI-6-3-4 #MEEHOEREE TR
BEE . BRHRATFZEET <2019 SRR > 2030 4E DR TTEE & 305
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BESEAEEIT, 2023~2033 FOHIHER O CHAMHER -5 LIHET D &
() DHEHFETHETE, 1 FEH7ZVN 579 HETOEINT5EE2015,
T e BIEEE £ COBEEESET R E U L2 RIZ, #OT-6-3-1 0L
BYTHD,

|

i |
| (o) BESEE E0) B T 1l = (2023~2033 FDEERDBIMS BF) .10 & |
i

KI-6-3-1 2EOBREFEDNEFH

FE 2020 2025 2030 2035 2040 2045 2050

BIEEEEFE (BF) 6,329.6| 6,691.6| 6,951.4| 7,220.3| 7,521.2| 7,822.1| 8,123.0

HIEETEIT. 2020~2030 FOMREROFEME THMAER 2 LIET D &
() DFEHIFETHINTE, 1 £H720K 2.3 TATORDTLLEEI6ND,
T AEFEE S TOMEETET L UTHER L7ZERIZ, RO-6-3-2 D&
B THD,

i () FEEEHOBEEETHIE=(2020~2030 EDEEHDOEMAEEH) /10 £

KI-6-3-2 2EOHEFTEDEFH

FE 2020 2025 2030 2035 2040 2045 2050

17.0

EETEFE (BF) 80.0 73.0 63.0 51.5 40.0 28.5
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(B) AiNHhiIZH T HEFHOELIER

JUNHBRIZ BT 2 EFHROFEHICH -0 | REOFEF IS D 2 Sul ko fE
FHOEGEEZHEEBL, A) TEHLE2EICBT2EFHICEHTADED Z LI
X0, JUNHIRICBS T2 FEFEE LT Z & & LT,

MEFE - HHFEEE ) OFERIFE CTH D 2018 2BV T, JUNHIERICBIT 5
BEEE PRI AEE D 10.2% (FIM-6-3-3) 2 HHTW=Z &b, REOEFHK
2 LR 10% 2 JUNHBB O(E 7 3 e A7 L CRIMT 2, fERITR T -6-3-4 D &
B,

xI-6-3-3 2EOBREFFHRICHDHLIAMMBOEFHDOEE

—Fi HEEEE | At ()

2F 28,758,600 24,857,800 53,616,300
JUpH s 3,097,400 2,346,200 5,443,600
tEE R 991,200 1,247,800 2,239,000

HER 207,700 92,700 300,300

RIFE 357,700 197,500 555,200

FEZNE 440,600 257,500 698,100

KoE 304,000 177,800 481,800

== 314,700 145,400 460,200

BREE 481,500 227,500 709,000

SEOEFRTS

MO EFROEIE (%) 108 9.4 < —

RI-6-3-4 AMHBIZETLEEDEFH

2H
SEOBBEED SEOREETEED  |2EOEES
FE |EPR 5P ERH (5F) 5F)
(A] (B) (C1=[A1+(B]
2020 6,329.6 80.0 6,409.6
2025 6,691.6 73.0 6,764.6
2030 6,951.4 63.0 7,014.4
2035 7,220.3 51.5 7,271.8
2040 7,521.2 40.0 7,561.2
2045 7,822.1 28.5 7,850.6
2050 8,123.0 17.0 8,140.0
UM
D TR ;
) Hhid Ty
_ |msa=o FEETHTO TSRS
FE aEm (9F) fFS (5F)
(D) =[A1x0.1 (E1=1B1x0.1 (F) = [D] + [E)
2020 633.0 8.0 641.0
2025 669.2 7.3 676.5
2030 695.1 6.3 701.4
2035 722.0 5.2 727.2
2040 752.1 4.0 756.1
2045 782.2 2.9 785.1
2050 812.3 1.7 814.0
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C) AMHIKICHITIEEEEDEFHOELER
JUNHIIERIC 3B 1T 2SS EEOEFEOR I H -0 | 2FEFEICKT 2E561F
TEOEFHOEGEZHEH L, B) THH LUK ICBT 2EFKICHET &b
HHZEIZED, MR BI 2 EAEEDOEFHE L TR ZE & LT,
MEE « LR OFERFETH D 2018 FIZBW T, EAEEOEF
IZARITX LT 46.4% (RIMN-6-3-5) ZHOTWZ b, REFKIZH LT
AR E ESEEDOEFT AR L TRET D, MRIIERD-6-36DEE0,

KI-6-3-5 2EFHICHOHIEEEENDEFHDEE

FHOEER () REETOEEBRS ()
—FE 28,758,600 53.6
HAfES 24,857,800 Ca64
ast 53,616,300 100.0

FI-6-3-6 AMMIFKICHITEIEEEEDEFH

EOGT
EEEED R0 P
_ |mme=o FEETETO i
FE  \gEx (5E) &EFH (5F)
[G] = [D]x0.45 [H] = [E1x0.45 (1] =[G + [H]
2020 284.8 3.6 288.4
2025 301.1 3.3 304.4
2030 312.8 2.8 315.6
2035 324.9 2.3 327.2
2040 338.5 1.8 340.3
2045 352.0 1.3 353.3
2050 365.5 0.8 366.3

(D) ONF ;EREMZBEAL-EEEENEFHOEHER
(C) TEH L= U I BT 2 EEEEOEFED 9 B, 10%2 ONF i A4
DEANINTZERELTHRET S, ERIFERI-6-3-TOLEBY,

FKI-6-3-7 CONFEAEMZBALEAMMBOESEEDNEFH

CNFERRHEA

CNFEREMN20305FTIC [CNFEREMZEALL CNFERZEMZBALR CNFEREMZEALL
FE [L0%BWAINFBEORE  [BEAEORFR (F)  |[FEETETORFH (F) AR (5)

BAE O1=(CIxWAEx15  |(KI=[HIxBAEx1F  |L=0]+[K]
2020 0.01 25,894 327 26,221
2025 0.05 164,248 1,792 166,040
2030 0.10 312,813 2,835 315,648
2035 0.10 324,912 2,318 327,229
2040 0.10 338,452 1,800 340,252
2045 0.10 351,993 1,283 353,275
2050 0.10 365,533 765 366,298
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(E) At DEESFEEA~D ONF FREMEAIZEL S C02 HHAEIRMIROELER

(D) CHH L7z CNF {EHEMEAEF BT, 6-2. (1) TKROZ 1 FFHZV D
CO2 HEHHIEEZ T ADLEDL Z LICKVEHT D, 2oL &, BEEEERITIC
1% 0.03[t-C02/ (4 « F) ], HEFEEMITIZIX 0. 02[t-C02/ (4E - F) ] €02 HEH
HIEZ=HEHT 5,

2030 4FF TIZ CONF IG AR 23 1008 A S 7=354 . 2030 FFEEICITH) 5.1 5 t-
C02. 2050 4EFEIZITHI 24. 1 5 t-002 @ CO2 HEH EHIRE RN FIAEN S (F -
6-3-8. X I-6-3-5),

FKI-6-3-8 AMMBIZEITEIEREEEAD ONFEREMBAIZK S 002 HRHERIBENR

CO2BRHHlIRE

BEEEFEICHIIBCO2HIRE B TAECHIFBCO2HIRKE RIECO2HIH=Z
FRE (t-C02) (t-C02) (t-C02)
(M] = [J] xCNFEREMEAILELD [N] = [K] xCNFEREMEAILLD (0] = [M] + [N]
CO2#li#= (0.03[t-CO2/(f-F)]) CO2Hli= (0.02[t-CO2/(%E-F)])
2020 719.7 7.1 726.8
2025 4,565.2 39.0 15,870.8
2030 8,694.5 61.8 51,247.3
2035 9,030.8 50.5 95,963.9
2040 9,407.2 39.2 142,465.7
2045 9,783.5 27.9 190,793.0
2050 10,159.9 16.7 240,945.6
(Ft-C02) m CO2FH IR E
300
550 240.9
200 190.8
142.5

150

96.0
100
51.2
50
15.9
0.7
0 |

2020 2025 2030 2035 2040 2045 2050 (fFE)

I-6-3-5 AMMBRIZEITEEEREEAD NFEREMBAIZES
C02 BEHHAIBNIRY S aL—Y 3y
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2) 2EDEEZEZNRE LI-HEDERER

Vialb—varDFEEIIHIY, BEFEE TIC ONF IEHEM 285 AT 5
F¥rk . LIFOFINECHE T2 (I-6-3-6),

OEMFIE

(A) 2EICHIT DRSS KOs 0E 7 552 H i

(B) (MIZ ONF {EHEMBPEA SN EFHOEGEHTEDEDLZ LIZLY,
CNF 1 AR 238N U 7o 5k 2 B

(C) (B) THH L7z, CNFIEAEMAZEA L EFKIC, 1EFHZY D 02 HEH

HIE AT EDED Z LI2L Y, ONFIEHEMEAIZL 5 02 HEHHEIRD
ReF M

(A)
2E(cHFS
BEER - SEEF
==
( B) A 4
CNFEREMZEALE

2E OB - MHEEFE

1EFSEDD
(C) ¢------- CO2BEHHIRE

2EDEEAD

CNFERZEMEAICLSCO 25k Rz R

1-6-3-6 SEDEEAD ONF EFRAMEAIZL S 002 BHBIRHR DK FIE
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Q=EMEHER
A 2EICET5EFHD

6-3. (D@-WIZHNT

MM D,

=1 —]

ax ;&
E Lo, BREICEIT B8R LR AT O P

(B) ONFEREMZEALEEFHROEHER

(A) T

N5 EfUE L THRINT 2, MRIIRIT-6-3-9DLIBD,

FELEEEOEFHD 5 H, 2030 4% TIT ONF JEHEM Y 10%E A X

RI-6-3-9 (NFEREMZEALLEEDOEFH

2
LEDHFEED LEDHEETAED |SEOEER
&g |BF% 5F) TEEs () (5P
(A] (8] (C1=[A]+[B]

2020 6,329.6 80.0 6,409.6

2025 6,691.6 73.0 6,764.6

2030 6,951.4 63.0 7,014.4

2035 7,220.3 51.5 7,271.8

2040 7,521.2 40.0 7,561.2

2045 7,822.1 28.5 7,850.6

2050 8,123.0 17.0 8,140.0

CNFEFI@MEA
CNFERRHI20304ETIC [CNFERRHASALE  |ONFEREMESALE  |CNFERERHEEALE
FE |10%BAZNZHAOME  |BMEEEORFR (F)  |WESTETOERH (F) [GF% (F)
HAK (PI=[AlxBAEX15  |[Ql=[BIxBAEx15 |[R1=[P]+[Q]

2020 0.01 575,418 7,273 582,691
2025 0.05 3,649,964 39,818 3,689,782
2030 0.10 6,951,400 63,000 7,014,400
2035 0.10 7,220,260 51,500 7,271,760
2040 0.10 7,521,160 40,000 7,561,160
2045 0.10 7,822,060 28,500 7,850,560
2050 0.10 8,122,960 17,000 8,139,960
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(t-CO2) (t-C02) (t-CO2)

FE

[S] = [P]xCNFEFREMEAICLD [T] = [Q] xCNFERZEMEAICLD [U] = [S] + [T

CO2HliFE (0.04[t-CO2/(£E-F)]) CO2HliFE (0.04[t-CO2/(&-F)])

2020 20,222.9 255.6 20,478.5
2025 128,276.9 1,399.4 447,052.1
2030 244,304.9 2,214.1 1,443,151.4
2035 253,753.9 1,810.0 2,701,754.8
2040 264,328.9 1,405.8 4,010,086.7
2045 274,904.0 1,001.6 5,369,272.9
2050 285,479.0 597.5 6,779,313.4

(Ft-CcO2) W CO2BHHIRE
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2,000 1,4432

1,000 5995

20.5
0 |
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